) related to increasing respondent motivation to respond carefully. Study 1 presented control, scripted, or video-recorded instructions designed to increase the social influence of survey administrators on survey participants. Participants in the control group were significantly more likely to admit to CR than the script and video groups. Compared with the control, scripted instructions decreased interest, and had no effect on objective indicators of CR. Study 2 found that instructions designed to induce cognitive dissonance increased logical consistency of responses and survey interest. Instructions to create a sense of hypocrisy increased accuracy on instructedresponse items. Study 3 showed that leveraging social exchange theory in survey instructions generally had no effect on CR. Similar results were found for both continuous and dichotomous scoring of indicators of CR across the three studies. Results demonstrate that facets of CR can be influenced via survey design. Future studies are needed to develop a more thorough understanding of best practices in survey design with respect to preventing CR.
INTRODUCTION
Online surveys are used extensively in academic and applied research (Acquavita, 2009 ) due to speed, convenience, and cost advantages over other survey formats (e.g. paper-and-pencil and telephone formats). Survey data are used to draw research conclusions and personnel decisions, setting policy, and so on (Anderson, 2010; Berta, 2006) . Thus, optimising the quality of online survey data is essential to produce sound inferences for use in decision-making.
A major threat to the data quality in online surveys is careless responding (CR) also referred to as insufficient effort responding (e.g. Bowling, Huang, Bragg, Khazon, Liu, & Blackmore, 2016) . CR occurs when survey participants fail to read or attend to item content, thus providing inaccurate responses (Bowling et al., 2016; Huang, Curran, Keeney, Poposki, & DeShon, 2012; Meade & Craig, 2012) . A host of psychometric issues can result from CR including spurious within-group variability and lower reliability (Huang, Liu, & Bowling, 2015) . These issues can subsequently attenuate correlations (Ward, Meade, Allred, Pappalardo, & Stoughton, 2017) , give rise to low quality factor analytic solutions, and introduce Type I or Type II errors in hypothesis testing (Huang, Bowling, Liu, & Li, 2014) . However, removing CR in sample data reduces sample sizes, which reduces statistical power. Moreover, removing CR eliminates respondents in a non-random way which can distort sample distributions and can lead to a non-representative sample that can limit the external validity of results (Meade & Craig, 2012) . In short, CR can influence psychometric properties of survey data and we have yet to fully understand how that influence occurs. Therefore, an ideal way to address CR is indeterminate.
Considering all of the potential problems from both ignoring CR and removing careless respondents, preventing CR is a highly desirable solution. Several causes of CR have been posited in the literature (Johnson, 2005; Rogelberg, Fisher, Maynard, Hakel, & Horvath, 2001 ). Our aim is to test prevention strategies that are informed by relevant social psychological theories to effectively target causes of CR. This paper proceeds with an overview of CR and methods of assessing it, followed by a description of three exploratory experimental studies in which we test prevention strategies based on social psychological theories (social influence, cognitive dissonance, social exchange).
OVERVIEW OF CR AND ITS ASSESSMENT
CR occurs when a person does not fully attend to the content of a survey item and thus responds to a survey item in a way such that his or her response does not reflect his or her true sentiment (i.e. content non-responsivity; Nichols, Greene, & Schmolck, 1989) . The various measures for identifying CR can be placed into two broad categories. First, researchers can add special survey items that are intended as indicators of CR a priori. Some examples of overt items intended for this purpose include self-report items asking respondents to rate their engagement during the survey or asking if their survey data is of sufficient quality for use in research (e.g. Meade & Craig, 2012; Ward & Pond III, 2015) . More covert methods may ask respondents to select a specific response option for an item or use instruction sets to ask respondents to answer in an unusual way. Instructed-response items have an advantage in that they have one objectively correct response option. The present study used two types of survey items as CR indicators, namely instructed-response items (objective) and self-report items (subjective) that assess the quality of respondents survey data.
The second approach to CR assessment is to form indices post-hoc based on the responses of survey items intended to measure other constructs. CR indicators that researchers can derive from survey data include: Mahalanobis distance (Ehlers, Greene-Shortridge, Weekley, & Zajack, 2009 ), Even-Odd Consistency (Jackson, 1977) , and response patterns such as the same response option selected consecutively (i.e. LongString; Johnson, 2005) . Although many more CR indicators exist, several operate on a similar principle (e.g. consistency of responses to similar items) and prior research supports the efficacy of Mahalanobis distance, Even-Odd Consistency, and Maximum LongString (Meade & Craig, 2012) . Detailed explanations of CR indicators used in the current research and their calculations are included in the "Methods" section of Study 1.
Adequately assessing CR necessitates using more than one CR indicator because research suggests CR is a multidimensional construct that can manifest itself in different ways (Meade & Craig, 2012) . For example, random responding is highly inconsistent whereas continually responding with the same option is consistent at the extreme. Additionally, self-reported CR has shown moderate to low correlations with other indicators of CR, indicating that self-report items may not sufficiently indicate CRwhen used alone (Meade & Craig, 2012) . Therefore, the current study used several of the previously mentioned CR indicators because they measure CR more effectively and comprehensively than any single CR indicator.
CR Prevention
CR identification and removal of careless respondents reduces sample sizes in a non-random way, which is supported by correlations between personality traits and careless responders (e.g. Bowling et al., 2016; Ward et al., 2017) . This distorts sample distributions, and potentially creates a non-representative sample which limits the generalisability of results. Therefore, it is desirable to prevent CR when possible. Prevention is a complex task because of the amount of influences on the behaviour of survey participants as well as the dynamic nature of those influences. Preventing CR ultimately requires an understanding of its causes.
While a single cause of CR has not been established, there are a number of possible causes that have been put forward (e.g. Huang et al., 2012) including less direct interaction between the administrator and participant (Johnson, 2005) and lower participant interest (see Meade & Craig, 2012 for a review). However, ideas as to why CR occurs generally fall under two broad categories: (a) respondents do not want to respond carefully (i.e. lack sufficient internal motivation) and/or (b) respondents do not feel like it is their responsibility to respond carefully. Stated differently, two of the primary reasons that participants may provide diligent responses to survey items are that (a) they want to-they have intrinsic interest in the survey content or they have a vested interest in the results of the survey (e.g. customer feedback surveys, employment tests), and/or (b) they feel an obligation to do so-while they may not have intrinsic interest in the survey or potential outcomes, they feel a responsibility to respond carefully (e.g. as part of their obligation as a course requirement, as a favour to the researchers, etc.). The few previous efforts to mitigate CR (e.g. Huang et al., 2012; Ward & Pond III, 2015) have utilised one of these two approaches. For instance, previous work related to warning respondents about negative consequences (e.g. Huang et al., 2012; Meade & Craig, 2012) do so by increasing the perceived responsibility of the respondent. While these efforts show some promise, they can set a negative tone with respondents. Therefore, the studies we report in the current paper have focused on various ways to increase the internal motivation of respondents.
Based on common social psychological theories, we conduct a series of exploratory studies in which we devise and test three strategies and six unique manipulations to address respondents insufficient motivation to respond carefully. Of the numerous social psychology theories, the theories particularly relevant to CR prevention are social influence, dissonance, and social exchange (Gass & Seiter, 2014 ). These approaches are described in the studies below.
STUDY 1: SOCIAL INFLUENCE
Several types of social influence can be manipulated via survey design, including: conformity, compliance, obedience, identification, and internalisation (Gass & Seiter, 2014; Hitlin & Pinkston, 2013) . First, survey instructions can leverage conformity by communicating behavioural norms for survey completion. Second, compliance, which refers to behaviour changes based on requests from another, can be leveraged by providing informational social influence and by describing expectations (e.g. expectations of effort during the survey).
Third, modifying typical survey instructions may be able to increase obedience, or the extent to which one follows direction from those with power over the individual (Riva, Williams, Torstrick, & Montali, 2014) . One cause of CR that has been posited is a lack of internal motivation due to the increased distance between researcher and participant, particularly with anonymous online surveys (Johnson, 2005; Meade & Craig, 2012) . If so, increasing the perceived proximity, legitimacy of the survey administrator, and legitimacy of the setting should lead to less CR (Gass & Seiter, 2014) . Including an image, video, or describing the proximity of the survey administrator to respondents can shorten the perceived distance between respondent and administrator.
Increasing perceived proximity may have an impact on respondents similar to electronic monitoring, which can improve task performance (Griffith, 1993) . Further, instructions can be used to communicate the legitimacy of the survey administrator (e.g. trained researchers with advanced degrees). Survey design can make the survey itself look legitimate and professional (e.g. including university or corporate logo) which may increase the legitimacy of the setting for survey respondents.
Fourth, social influence through identification occurs when people change their behaviours because they like or respect the influencer. Online surveys can be designed in a way that is more media-rich and contains warm, interpersonal communication between survey administrators and respondents. This can increase perceived social interaction which is necessary to be able to influence respondents (Aiello & Svec, 1993) . Finally, social influence through internalisation occurs when people (e.g. survey respondents) accept a statement of belief or behaviour. This can be a statement regarding the importance of survey responses or a statement regarding appropriate levels of effort during online surveys.
Each of the elements of social influence can be addressed through revised survey instructions. This means potentially altering both the content and format of the instructions. In terms of format, requests for the various elements of social influence (e.g. obedience) may be stronger when respondents can see and hear the requests made in the instructions. For example, video-recorded instructions can increase perceived authority of the requestors (i.e. survey administrators) over the respondent. In turn, this can result in increased obedience to requests made in the survey instructions. In sum, social influence can be leveraged in online survey design to prevent CR by increasing the internal motivation of the respondents.
Hypothesis 1: Survey instructions that utilise social influence via video or written script will decrease CR.
Method
A total of 274 participants (42.98% female, on average 19.38 years old) were recruited from a pool of students enrolled in introductory psychology courses at a large university in the south-eastern United States. Participating students were randomly assigned to one of three survey conditions (control, script, video) and received class credit upon completion. See the supplemental online material for images of the instructions in the control, script, and video conditions of the survey.
The control condition was intended to represent a typical survey research condition in which respondents are asked to respond honestly and are told they will remain anonymous (n 5 98). In the script condition participants read instructions that described the researchers involved, thanked them for participating, and explained what it means to participate in this experiment (n 5 92). Participants in the video condition watched a video recording of the researchers speaking the instructions (n 5 84). In the video, the researchers recited the instructions verbatim from the script condition.
Measures
Construct Measures. There were seven survey webpages with 50 items on each. The first six webpages included the: International Personality Item Pool (IPIP; Goldberg, 1999) , BIDR (Paulhus, 1984) , six-item measure of other orientation (De Dreu & Nauta, 2009 ), 40-item measure of narcissism (Raskin & Terry, 1988) , 33-item Marlowe-Crowne social desirability scale (Crowne & Marlowe, 1960) , IPIP social desirability scale (Goldberg, 1999) , and an engagement scale comprised of Interest and Diligence subscales (Meade & Craig, 2012) . Reliability was adequate across all scales and subscales used to calculate CR indicators (a 5 .71 2 .91). Students responded on a 7-point Likert scale (1 5 strongly disagree, 7 5 strongly agree). The seventh and final webpage of the survey consisted of several demographic items.
CR Indicators.
We used values of 10 CR indicators to comprehensively assess CR and avoid any misleading results that could come from using one type (e.g. self-report, inconsistency, response time) of indicator. Four of the CR indicators required particular items to be placed in the survey (namely, selfreported diligence and interest, instructed-response sum, and a self-reported single item indicator). The remaining six CR indicators were calculated following data collection. All CR indicators were coded such that larger values indicate more CR. Details regarding calculations follow the descriptions of all of the CR indicators. Meade & Craig, 2012) . Larger values of Maximum LongString indicate potentially more CR, and the range of values is between zero (no consecutive identical responses) and 300 (all responses across the six webpage were identical). 4. Response Time. In line with previous research that improved upon total response time as an indicator of CR (Huang et al., 2012 , we calculated for each participant a questionnaire completion time index (QCTI). We used a cutoff of two seconds per item such that participants who spent less than two seconds per survey item were considered careless on that webpage. For example, the cutoff time for each of the six webpages of the survey was 100 seconds per page (50 items 3 2 seconds). Participants who spent less than 100 seconds on the webpage were assigned a score of one for that webpage. Each page was evaluated using this cutoff score method, which was dummy coded (1 5 CR, 0 5 careful) for each of the six webpages of the survey (minimum 5 0, maximum 5 6). A QCTI value of three indicates that the respondent rushed on three of the six webpages of the survey. The QCTI avoids the ineffectiveness of total response time for the entire survey as a blunt indicator of CR, where extremely short and extremely long response times can indicate CR. 5. Self-reported Diligence and Interest. We included self-reported indicators of diligence and interest in the study (Meade & Craig, 2012) . The average of participant responses to items measuring diligence and items measuring interest became each participants self-reported diligence and self-reported interest scores. Possible values ranged from one to seven, and were recoded (e.g. response of 1 was recoded to 7) so that larger values indicate less reported diligence or interest (i.e. more CR). 6. Instructed-response Sum. Instructed-response items directed the participant to choose a particular response option as the correct response option (e.g. "Select strongly disagree for this item"). Six instructedresponse items appeared in the survey, and were coded such that "0" indicated correct responses and "1" indicated incorrect responses. The sum of the six dichotomous instructed-response items was the value of each participants instructed-response sum (see Ward & Pond III, 2015) . Scores range between zero and six, with larger values indicating more CR.
7. Self-reported Single Item (SRSI) Indicator. Finally, we included a single item that said, "It is vital to our study that we only include responses from people that devoted their full attention to this study. Otherwise, years of effort (the researchers and the time of other participants) could be wasted. You will receive credit for this study no matter what. In your honest opinion, should we use your data in our analyses in this study?" (Meade & Craig, 2012, p. 442) . Participants had two response options (1 5 "yes," 2 5 "no") with CR identified when participants said "no" to indicate their data as unacceptable for inclusion in the study. See Curran (2016) for a review of the CR indicators used in the current paper.
Results and Discussion
Analysis of the Manipulations. Participants indicated their levels of agreement (1 5 "strongly disagree" to 7 5 "strongly agree") to eight items that verified the instructional manipulations such as, "I watched a video of the instructions for this survey." We ran one-way, between-subjects ANOVAs to verify that participants perceived differences among the types of instructions across the experimental conditions. Analyses were conducted using R 3.2 (R Core Team, 2013). Table 1 presents the full list of manipulation check items and ANOVA results.
In general, items showed patterns of agreement similar to what one would expect based on the experimental condition. Contrary to expectations, four items did not show significant differences in agreement across experimental conditions. Some of the manipulation check items could be seen as ambiguous to participants thereby resulting in non-significant differences in agreement levels across conditions. This is discussed in more detail in the "Limitations and Future Directions" section of the general discussion at the end of this manuscript.
Analysis of the Hypotheses. CR indicators were calculated and evaluated using the entire dataset. We did this to be consistent with typical practice wherein researchers use all data provided where possible. Thus, we included in our analyses people who started but may have attrited at some point in the survey. Note that due to a randomisation setting in Qualtrics survey software, item order was randomised across participants. Consequently, each participant viewed survey items in a unique order, which precluded calculation of the Even-Odd Consistency indicator in Study 1. This setting was de-selected in Studies 2 and 3 to enable us to calculate and evaluate CR levels as indicated by Even-Odd Consistency. Tables 2 and 3 present descriptive statistics and correlations among CR indicators.
Analysis of Mean Differences in CR.
We conducted a series of one-way between-subjects ANOVAs on continuous CR indicators to test the effects of leveraging social influence via survey instructions. Results showed that increasing social influence in survey instructions impacted scores on 22.2 per cent or two out of nine CR indicators, namely selfreported interest in the survey and self-reported data quality (SRSI). None of the objective indicators showed decreased CR. A one-way ANOVA indicated that self-reported interest differed across conditions (F(2, 239) 5 3.51, p 5 .03; g 2 5 .03). Follow-up Tukey tests indicated that participants in the script condition self-reported less interest in the survey (M 5 3.63, SD 5 .69) than the control condition (M 5 3.37, SD 5 .67, p 5 .02, Cohens d 5 .38). Table 4 presents ANOVA results for all continuous CR indicators. 2. Analysis of Dichotomous CR Outcomes. With respect to the SRSI indicator of CR, participants significantly differed across conditions in their reporting of whether or not their data were usable (v 2 (2, n 5 242) 5 6.94, p 5 .03). Of the 19 participants who reported that we should exclude their data from further analysis, 63 per cent were in the control condition, compared with 21.1 per cent in the script condition and 15.8 per cent in the video condition. Based on odds ratios, participants in the control group were 3.04 times more likely to self-report their survey data as unusable compared to participants in the script condition, and 4.00 times more likely than those in the video condition. Careless response indicators are unusual in that they typically only take on meaning as an indicator of carelessness after some threshold is reached. In other words, while very low levels of consistency of response may well indicate CR, moderate levels of consistency do not necessary imply less carelessness than relatively higher levels of consistency. To this extent, CR indicators are similar to many clinical measures of medical conditions (e.g. normal or low levels do not indicate illness whereas high levels above a threshold value imply a likely illness). Thus, we dichotomised continuous indicators of CR in order to flag participants as either careless or careful. We used two standard deviations above mean scores on each CR indicator as a cutoff value below which people were coded as careful (0), or coded as careless (1) when the participants score was equal to or above the cutoff. Chi-square analyses (and Fishers exact tests where expected frequencies of cells were less than 5) found no differences in the number of participants flagged for CR by the dichotomised indicators. Table 5 presents results of the chi-square analyses and Fishers exact tests.
Overall, results generally indicated a lack of effectiveness of social influence to prevent CR across three survey conditions (control, script, video) . Surprisingly, participants reported less interest after our attempt to engage via more personal instructions in the script condition. Participants more frequently reported the quality level of their data as insufficient in the control condition, yet none of the objective indicators of CR showed any significant differences across conditions. Obs. 5 number of participants actually observed and flagged as careless by that CR indicator in that condition. Even-Odd Consistency was not reported because randomisation in Qualtrics survey software precluded our ability to calculate this CR indicator.
Hypothesis 1 stated that survey instructions that increase perceived social influence would decrease CR. Findings suggest that in general there is extremely limited utility in personalised script or video instructions to increase social influence between survey administrators and participants and in turn prevent CR. Such instructions can influence self-reported indicators of CR, but not always in the intended direction and it does not reduce values on objective indicators of CR. More specifically, the decreased self-reported interest showed that participants may have been put off in some way by the script we wrote in order to increase our social influence (e.g. obedience and identification) on participant carefulness (Gass & Seiter, 2014; Hitlin & Pinkston, 2013) . Overall, the underwhelming results from Study 1 indicated that attempting to increase internal motivation of respondents via social influence is largely ineffective. Perhaps a more effective way to influence internal motivation of respondents would be through deeper drives that involve cognitive dissonance. We test this possibility of leveraging cognitive dissonance to increase internal motivation of respondents in a second study.
STUDY 2: DISSONANCE
Cognitive dissonance theory offers some insight into new ways of changing instructions to prevent CR. Cognitive dissonance theory posits that people need consistency among their beliefs and actions (Festinger, 1962) . Inconsistency, or dissonance, between a persons attitudes and behaviours creates psychological pain that people then resolve in a variety of ways (Festinger, 1962) . People may change their behaviour, justify the behaviour, or ignore or deny any dissonance between their behaviour and attitudes. The multiple paradigms related to cognitive dissonance theory (belief disconfirmation, induced compliance, free choice, effort justification) indicate that people engage in effort to reduce cognitive dissonance, thus making it a potentially powerful influence on behaviour. Modifications to survey instructions could be leveraged to make salient a positive identity, to clarify descriptions of what a careful survey respondent does, and to elicit buy-in through something like an electronic signature.
The hypocrisy paradigm builds on cognitive dissonance theory and posits that when examples of peoples hypocrisy are brought to mind, then people adjust their behaviour to be more consistent with their attitudes (Aronson, Fried, & Stone, 1991; Stone, Aronson, Crain, Winslow, & Fried, 1994) . In the context of online surveys, CR may be prevented by making salient the need for seeing oneself in a consistently positive way and to avoid feeling hypocritical. One way to bring ones hypocrisy to mind is through modifying survey instructions such that those instructions remind participants of the importance of being careful, and bringing to light the times when they were not careful. We test this possibility in our study by creating instructions that require participants to list reasons to be careful, and follow it with the task of listing times when they themselves were not careful during online surveys. We expect this induced sense of hypocrisy will motivate participants to be careful during the online survey.
In our study, we investigated the effects of modifying survey instructions to increase either dissonance or hypocrisy in order to prevent CR among respondents. In contrast to the social influence approach (which attempted to increase respondent motivation via identification with the researchers), the dissonance and hypocrisy approaches attempt to increase internal motivation to complete surveys carefully via the need of respondents to preserve their positive sense of self.
Hypothesis 2: Survey instructions that increase cognitive dissonance will decrease CR.
Hypothesis 3: Survey instructions that increase hypocrisy will decrease CR.
Method
Using the same procedure and population as Study 1, the sample consisted of 614 psychology students (57.85% female, on average 19.27 years old) who completed one of three surveys (control, hypocrisy, dissonance) for class credit.
Control Condition. The instructions in the control condition were identical to the instructions used in Study 1, which asked participants to respond honestly and confirmed anonymity (n 5 215).
Hypocrisy Condition. In the second condition respondents read instructions that primed participants to see themselves as exemplar students and asked them to aid other researchers in developing a persuasive message in favour of responding carefully to surveys. Then participants typed reasons in favour of careful responding in ten text-boxes provided on the webpage. On the following webpage, participants listed times in the past year when they did not respond carefully on a survey (n 5 223). See the supplemental online material for instructions seen by students in the hypocrisy condition.
Dissonance Condition. Participants in the third condition (n 5 176) read instructions describing the amount of work it took to develop a psychological study. On the same webpage, participants typed their initials next to statements that explicitly described requirements for full participation, e.g. "I acknowledge that this study will take approximately 1 hour to complete." Below those six statements describing participation requirements, participants typed their full name as their electronic signature next to the statement, "I promise to carefully read each item and to provide an honest response." On the following web-page participants listed times in the past year when they travelled outside of the local area and a cost-estimate of the trip. We included this task to match the amount of cognitive effort exerted by participants in the hypocrisy condition. The supplemental online material presents instructions as seen by students in the dissonance condition.
Measures. We used the same survey measures from Study 1 and we calculated Even-Odd Consistency as an additional indicator of CR. Even-Odd Consistency assessed the extent to which participants chose similar response options to items measuring similar constructs. Based on Meade and Craigs (2012) procedure, we split unidimensional scales into two subscales based on viewing order. From those odd and even subscales we calculated a withinperson correlation that became each participants Even-Odd Consistency value. This indicator was reverse scored so that larger values indicate potentially more CR and the range of values for the Even-Odd Consistency indicator is between negative one and one.
Results and Discussion
Analysis of the Manipulations. We analysed responses to eight manipulation checks, and those ANOVA results showed that in general participants perceived our instructional manipulations as intended. Unexpectedly, participants in the potential dissonance condition reported higher agreement to remembering the instructions (M 5 5.33, SD 5 1.42), versus hypocrisy (M 5 4.76, SD 5 1.54; Cohens d 5 .38) and control (M 5 4.29, SD 5 1.7; Cohens d 5 .66). Large differences in agreement to other items (e.g. "At the beginning of this survey, I typed reasons why people should carefully complete surveys") indicate that our manipulations were perceived as intended and were salient to participants. Table 6 presents significant differences and effect sizes of our analyses of the manipulation check items.
Analysis of the Hypotheses. In support of Hypotheses 2 and 3, instructions designed to induce either hypocrisy or dissonance, reduced CR across three of 10 CR indicators (30%). Furthermore, the indicators were both subjective (interest in the survey) and objective (instructed-response sum, Psychometric Synonyms). Tables 7 and 8 fewer errors on instructed-response items than participants in the dissonance condition (M 5 .55, SD 5 1.42; p 5 .02, Cohens d 5 .24).
In terms of more subjective measures of CR, there were no differences in self-reported diligence (F (2, 545) 5 2.87, p 5 .06). However, survey instructions did influence self-reported interest (F (2, 545) 5 7.97, p < .001; g 2 5 .03). Students who read dissonance instructions on average were significantly more interested (reversed-coded) in the survey (M 5 3.53, SD 5 1.15) than students in the hypocrisy condition (M 5 3.93, SD 5 1.13; p 5 .002, Cohens d 5 .35) and control condition (M 5 3.94, SD 5 .97; p 5 .001, Cohens d 5 .39). Table 9 presents ANOVA results for all continuous CR indicators. 2. Analysis of Dichotomous CR Outcomes. Chi-square results revealed a similar pattern of findings from the analyses of the dichotomous SRSI indicator and the other nine CR indicators that we dichotomised (again using two standard deviations above the mean as the cutoff value). Of the 10 CR indicators analysed, 2 (20%) supported our hypotheses that survey instructions can leverage cognitive dissonance theory to prevent CR. A chi-square analysis showed no differences in participants tendency to report their data as usable for research purposes (v 2 (2, N 5 545) 5 1.58, p 5 .45). Results of chi-square analyses of the remaining nine, dichotomised CR indicators showed that unlike the ANOVA results, self-reported interest no longer differed across conditions. However, consistent with ANOVA results, instructed-response sum and Psychometric Synonyms differed across conditions. Specifically, participants significantly differed across conditions in the number of incorrect answers to the instructed-response items (v 2 (2, n 5 540) 5 6.08, p 5 .047). Of the 28 participants who were flagged for errors on instructed-response items, a mere 14.3 per cent were in the hypocrisy condition, compared with 42.9 per cent each in the control and potential dissonance conditions. Based on odds ratios, participants in the hypocrisy group were 3.19 times less likely to be flagged by having excessive incorrect answers to the instructed-response items compared to participants in the control condition, and 1.28 times less likely than those in the potential dissonance condition. Participants also differed in the number of people flagged for inconsistent responding across Psychometric Synonyms (v 2 (2, n 5 510) 5 7.84, p 5 .02). Of the 27 participants who were flagged for inconsistent responding, just 7.4 per cent were in the potential dissonance condition, compared with 55.6 per cent in the control and 37 per cent in the hypocrisy condition. Based on odds ratios, participants in the potential dissonance group were 6.60 times less likely to be flagged for inconsistent responding compared to participants in the control condition, and 4.27 times less likely than those in the hypocrisy condition. Table  10 presents chi-square results for dichotomised CR indicators.
In general, results provide initial support for Hypothesis 2 that stated cognitive dissonance in participants would decrease CR, and Hypothesis 3 that posited hypocrisy would decrease CR. Findings from Study 2 indicate that leveraging cognitive dissonance and hypocrisy to prevent CR may be a promising approach to preventing CR. Three of 10 indicators of CR showed that invoking potential dissonance or hypocrisy can increase logical consistency and accuracy of responses as well as self-reported interest. Compared with Study 1, which also sought to increase internal motivation of survey participants, leveraging cognitive dissonance to do so seems to be a somewhat more powerful influence on CR. However, 70 per cent of CR indicators were statistically equivalent across conditions regardless of scoring method, which calls for a stronger manipulation or alternative prevention methods.
STUDY 3: SOCIAL EXCHANGE THEORY
Social exchange theory offers some insight into how to prevent CR that may increase motivation of respondents in a more effective way than leveraging cognitive dissonance. Social exchange consists of a series of interactions that are both interdependent and contingent on the actions of a counterpart (Blau, 1964; Emerson, 1976) . From the perspective of social exchange theory, data collection via online surveys consists of a series of virtual interactions between survey administrators and survey respondents in which there is interdependence. Survey administrators must have respondents in order to collect data. Survey respondents desire academic credit, payment, or other incentives for completing the survey. Thus, social exchange theory views the survey process as a straightforward exchange of effort for some type of compensation.
One component of social exchange theory focuses on resource exchange. This part of social exchange theory seems particularly applicable to adapting online surveys to prevent careless responding. Two perspectives on resource Obs. 5 number of participants actually observed and flagged as careless by that CR indicator in that condition.
exchange are reciprocity and group gain. Reciprocity, sometimes known as exchange rule, is a transactional pattern of interdependent exchanges. The fundamental assumption of reciprocity is that by giving something to someone, that person is more likely to give you something in exchange (Cook, Cheshire, Rice, & Nakagawa, 2013) . Another perspective on exchange rules moves away from reciprocity and views exchanges as individual decisions that have rules to guide the choices (Meeker, 1971) . One of those rules is called group gain. Under the group gain rule, benefits are put into a communal "pot" towards which people contribute. The emphasis is not on individual transactions, instead the pool of resources is held in common so there is a sense of community in contrast with the dyadic transactions of reciprocity.
In our study, we adapted reciprocity and the group gain paradigm to fit the context of online surveys. Both approaches attempt to promote careful responding by building motivation in respondents to reciprocate after the researcher has invested effort and resources to provide either a reward for the participant or a contribution to the common good. Thus, we hypothesise:
Hypothesis 4: Survey instructions that offer respondents a free gift to invoke the norm of reciprocity will decrease CR.
Hypothesis 5: Survey instructions that offer respondents a donation to invoke the notion of group gain will decrease CR.
Method
Results from a pilot study (N 5 226) showed that when surveyed, introductory psychology students indicated that they most wanted a donation to charity made on their behalf in exchange for completing a survey (M 5 3.36). Ratings were on a 5-point Likert-type scale from "Neither Happy nor Unhappy" to "Extremely Happy." Students second highest preference was to receive a food item (M 5 3.27) with 3 5 "Happy" and 4 5 "Very Happy." Receiving a drink item also showed positive ratings (M 5 2.38). We used these results to determine what to offer students to invoke a sense of group gain and reciprocity.
For the main study, the procedure and participants were again similar to Study 1, and the sample was comprised of (N 5 394) psychology students (60.40% female, on average 19.03 years old) who completed one of three surveys (control, group gain, reciprocity) for class credit.
Control Condition. The instructions in the control condition (n 5 127) were identical to the instructions used in Study 1 and Study 2.
Reciprocity Condition. Participants in the third condition (n 5 128) read instructions that informed students that we were giving them a food item and an exclusive discount of 50 per cent off the price of a drink. Participants could receive their food item and drink discount at two local businesses.
Group Gain Condition. In the second condition (n 5 139), respondents read instructions that informed students that we were making a donation to a local charity on their behalf. We listed the areas that the charity serves to induce the sense of benefit at the communal level, similar to the communal element in the group gain exchange rule (Cropanzano & Mitchell, 2005) . The supplemental online material presents the instructions for the group gain and reciprocity conditions.
Measures. We used the same survey measures and indicators of CR as used in Study 2.
Results and Discussion
Analysis of the Manipulations. We included eight manipulation check items to verify that participants perceived differences among the types of instructions. Table 11 presents the full list of manipulation check items and results from a series of one-way between-subjects ANOVAs. Items generally showed differences in agreement as expected. For example, participants in the Reciprocity condition showed higher agreement (M 5 5.56, SD 5 1.83) than participants in the control (M 5 2.09, SD 5 1.60, Cohens d 5 2.01) or Group Gain conditions (M 5 1.92, SD 5 1.37, Cohens d 5 2.23), to the item "The instructions for this survey told me I get complimentary food/drink items."
Analysis of the Hypotheses. In Hypotheses 4 and 5, we expected our offer to students would reduce CR by invoking the norm of reciprocity or group gain, respectively. Overall, there was only one significant result found after dichotomising continuous CR indicators. Students in the Reciprocity condition were less frequently flagged for Mahalanobis distance values, showing that one (of 10) CR indicators was affected by instructions based on social exchange theory. Tables 12 and 13 present descriptive statistics and correlations among CR indicators, respectively. 1. Analysis of Mean Differences in CR. Findings generally failed to support Hypotheses 4 and 5, with results from a series of one-way ANOVAs indicating that zero of nine CR indicators showed significant differences across conditions. Table 14 presents ANOVA results for all continuous CR indicators. 2. Analysis of Dichotomous CR Outcomes. Chi-square analyses also showed a general lack of effects of survey instructions on CR. We used the more conservative Fishers exact test of independence because only 15 (4.3%) of 347 participants reported their data as inadequate and expected frequencies of some cells were less than five. Participants did not differ (p 5 1.00) in their tendency to report their data as unusable. Additional categorical tests of the dichotomised nine CR indicators showed one significant result. Mahalanobis distance differed across conditions, and again, because expected frequencies in some cells fell below 5, we used Fishers exact test. Participants in the control represented 66.7 per cent of the nine people flagged for scattered responding compared with 0 per cent in the Reciprocity condition, and 33.33 per cent in the Group Gain condition, and these differences were significant (p 5 .006). None of the remaining CR indicators showed any differences across conditions. With the exception of the dichotomised Mahalanobis distance indicator of CR, there were no differences across survey conditions and across types of indicator (continuous or dichotomous). Table 15 presents chi-square results for dichotomised CR indicators. Taken together, results generally failed to support Hypotheses 4 and 5.
In sum, using social exchange theory among survey respondents seems to be an ineffective way to prevent CR. Results indicate that it may be a waste of time to modify survey instructions based on social exchange theory, and a waste of resources to provide donations or gifts to participants when participants are drawn from student populations. Perhaps other populations of survey participants, particularly samples not already receiving course credit for participation, may respond differently to online surveys that incorporate social exchange theory. Similar to other sample populations, in student populations it is required to inform students that they can opt out of a study at any point for any reason without penalty. Unfortunately, this undermines the power position of researchers in universities, and simultaneously highlights the importance of the exploratory investigation of the current paper. Collectively, we need to find ways to improve the quality of data that students provide without resorting to constant threats of punishment. Another possible explanation for the null Obs. 5 number of participants actually observed and flagged as careless by that CR indicator in that condition.
findings may be that the extrinsic motivators (donation or free food item and drink discount) to increase motivation to reciprocate actually undermined participants intrinsic motivation for the task of completing the survey.
GENERAL DISCUSSION AND FUTURE DIRECTIONS
While there is no firm consensus regarding the exact cause of CR, and undoubtedly different respondents have different reasons for their behaviour during surveys, most theories related to causes of CR can be grouped into either a lack of internal motivation or a lack of a sense of responsibility to respond carefully. As such, we sought to leverage approaches associated with well-supported social psychological theories to increase motivation of respondents and thus decrease CR.
Results from three studies demonstrate that manipulating online survey instructions can reduce values on some metrics of CR. Study 1 found that video instructions designed based on social influence theory increased self-reported quality of participant data, scripted instructions decreased interest, and neither impacted objective indicators of CR. Study 2 found cognitive dissonance increased logical responses, interest, and response accuracy. Leveraging a sense of hypocrisy increased logical consistency and response accuracy, but not interest in the survey. Study 3 showed that leveraging social exchange theory in survey instructions generally had no effect on CR with the exception of reducing extremely variable responding (i.e. Mahalanobis distance values) when participants were offered a food/drink gift. Taken together, findings from the three studies showed that logically consistent responding (Psychometric Synonyms), accuracy of responses (instructedresponse sum), and interest (self-reported interest) were most influenced by instructional manipulations. Other types of CRwere unaffected such as strings of identical responses (Maximum LongString), and time spent on the survey. The numbers of CR indicators affected by the design of survey instructions, suggests that manipulating elements of the survey shows promise as a way to prevent CR. Of course, there is much work to be done to understand CRs causes and prevent CR from occurring because several CR indicators showed no differences due to survey instructions. As with any exploratory study, replications of these findings are necessary to form stronger conclusions.
There are several possible explanations for the somewhat disappointing findings, with a few being particularly probable. First, there are numerous possible causes of CR (e.g. boredom or fatigue) and social psychological principles may simply not apply directly to CR behaviours in student populations. This reason may be particularly relevant to Study 3. We anticipated the importance of the salience of the experimental manipulations, conducted a survey of students from the same sampling population, and assessed what they would perceive as most valuable as a give-away that we could offer to them via survey. Although we pilot tested the experimental conditions that we were considering, to ensure that our manipulations would be salient to students, it seems that the impact of the manipulations was limited. It could be that our respondents simply did not care about a donation made in their name or a free item that may not have been desirable or convenient for them to obtain.
Second, the experimental manipulations we devised may have lacked psychological fidelity in some way. Although manipulation checks generally showed response patterns that we would expect from students in each respective experimental condition, there may be stronger manipulations with more impact on student behaviour. For example, reminding students of the instructional messages on each page of the survey would likely strengthen the effect. This would not necessarily need to be textual messages; rather, social influence could be induced through headshots or video messages from researchers and participants in other, similar studies. Alternatively, survey administrators could display to participants video testimonials from people whose lives were positively changed by results from research in which university students participated. This may increase the experienced task significance of students, and influence them to engage more highly in the task of completing the survey. This would follow directly from work design theory (e.g. Parker, 2014) .
Limitations and Future Directions
Studies 1, 2, and 3 would have been better able to assess the efficacy of different CR prevention techniques if a within-person design had been used. However, the surveys were so long that asking students to take a 300-item survey multiple times in one research session may be so long and painful that it may be unethical to ask students to participate. Furthermore, responding to the same survey items multiple times would not reflect a realistic survey situation, and may increase CR and anger survey participants. A potential limitation for Study 3 is that students may not have actually believed that they really were given a free food item and drink discount. From follow-up conversations with the businesses who provided the food and drink giveaways, it became clear that less than 10 per cent of students actually redeemed their rewards. However, this may simply be a matter of students forgetting to collect their food and drink gifts.
Future studies can extend our work by incorporating potentially relevant theories to inform CR prevention strategies. First, social influence could be made more salient in future studies by using more influential referent others (e.g. familiar classmates who interact with participants) to provide video testimonials or to agree to be filmed taking the survey carefully. These referent peers may be more effective at inducing conformity behaviours rather than our focus on obedience in the current paper (Gass & Seiter, 2014; Hitlin & Pinkston, 2013) . This approach would also further explore conformity as a tool of social influence theory, in that students would need to perceive other students carefully completing the survey in order to perceive that norm and subsequently conform to it.
A second route for future research would extend our approach of leveraging cognitive dissonance theory. For example, induced compliance and selfperception theory may be particularly useful to reducing CR. In short, selfperception theory holds that people deduce their attitudes from their memories of their behaviours (Festinger & Carlsmith, 1959) . Thus, it may be more effective to remind respondents of times in the past when they were careful on surveys, in order to influence them to be consistent with their past actions and complete current and future surveys carefully. Additionally, by refraining from rewarding respondents with money or prizes, those respondents will be more likely to rate the survey task positively in communication with other potential survey respondents according to induced compliance and effort justification (Bem, 1967; Heider, 1960) . This approach would also be more beneficial to relationships between survey respondents and online survey tasks than inducing a sense of hypocrisy in respondents, a psychologically painful experience. Given these potential future directions, social psychological theories still hold promise for improving the quality of the survey data collected in universities and work settings across industries.
Other potential causes of CR need to be researched, including: environmental distractions (Carrier, Cheever, Rosen, Benitez, & Chang, 2009 ), multitasking (Zwarun & Hall, 2014) , boredom, and other internal states of low motivation all of which can lead to satisficing when completing surveys . Cognitive demands associated with completing surveys have been investigated as causes of CR Krosnick, 1991; Weijters, De Beuckelaer, & Baumgartner, 2014) , but there remains a need for investigations into how to best arrange survey items based on cognitive demands imposed on participants. Composing survey content in a way that is engaging without being overly challenging may be effective in preventing CR. By conceptualising CR as counterproductive work behaviour, we can apply findings from literature in counterproductive work behaviour. For instance, sleep-deprived people who consequently have low cognitive energy, tend to engage in counterproductive work behaviours at a higher rate than others who are not as tired (Christian & Ellis, 2011) . Survey participants who have low cognitive energy may therefore be more likely to engage in CR.
Evaluating CR prevention strategies will also require a better understanding of how to interpret and score indicators of CR. Scoring CR indicators means understanding the phenomenon of CR as well, and our studies contribute to that understanding by demonstrating in three instances that similar patterns of results emerge when analysing CR indicators as continuous as well as dichotomous. Like many phenomena the causes and consequences of CR are multiple and varied. As we continue to understand causes of CR and develop increasingly effective ways to prevent CR, there is also a need for better conceptualisations of CR identification. For example, confusion lingers in this literature regarding what CR indicators should be used, how to score said indicators, and finally how to interpret and act based on those scores. Future studies need to examine alternative scoring options and interpretations in various online survey scenarios.
Conclusions
Across the series of studies we conducted, findings indicate that online survey design informed by social psychological theories can reduce some forms of CR, and that there is ample opportunity to improve the effectiveness of survey design manipulations. This is one of the first steps towards optimising prevention strategies that are empirically based (e.g. Ward & Pond III, 2015) , and opens up numerous pathways for future research in this area. In sum, we strongly encourage additional work to better understand the causes, processes, and consequences of CR for two reasons: (1) CR impacts survey data, and (2) our findings indicate that CR prevention is possible.
